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I57] ABSTRACT

An image forming apparatus has a first housing support-
ing the entire apparatus, a second housing openable
relative to the first housing, image forming means for
forming on an image bearing member a toner image
corresponding to image information to be recorded, a
first and a second rotatable member for holding the
image bearing member therebetween and conveying the
same to fix the toner image formed by the image form-
Ing means on the image bearing member, and resilient
means acting to open the second housing relative to the

first housing and acting for the pressing between the
first rotatable member and the second rotatable mem-
ber.

16 Claims, 17 Drawing Figures



U.S. Patent May 20, 1986 ' _ Sheet 1 of 12 4,589,758

Fig. |

:
112a 12 = - .
S "@a’“~ 6 © ",10
\2 I )
14- %.!4 jo .
) _
18 13 13a




" U.S.Patent May20,198  Sheet2of12 4,589,758




U.S. Patent May 20, 1986 Sheet30f 12 4,589,758




U.S. Patent May 20, 1986 Sheet4 of 12 4,589,758




4,589,758

. D6E
S Dv¢g qaety d

]
ll.llrllllulll L S A S— S S S F S S S S S ST S A A S A A—
. J F g5

AR A AR AR . W A AR T R A N L WA ‘..I‘ I
— Ty

oo [ |

S e

i i it g— g S A S f— A— E— — i I f—p— — — i it ane o e —— e, — . .
1II|III ‘

Sheet 5 of 12

— - —

F ] ]
A L SRR L e A A

5

Wl L A "B, ey Seg——— IL

U.S. Patent May 20, 1986

J‘

e A o i

.'I
'I
e
b
.’.'



May20,1986  Sheet6of12 4,589,758

U.S. Patent

d

8l

ek
.]
o [
- - o

DOG

el I . e Sy JaEmssss  anreeessy- miveveiie sl sl LT N EEF W AT TS T TR




4,589,758

Sheet 7 of 12

U.S. Patent  May 20, 1986

S d
L

I A S S A il S il J—— A ' A S A el il pg————

. S—
:@.m\\wmwmmwﬁe :

¢




U.S. Patent May 20, 1986 Sheet8of 12 4,589,758

Fig. Il

7 I c ' ‘..' . /
j 76 | 5
| 13 8
r |




4,589,758

D]
™ S
kS ¥ 2t
T o) 22
5 -
7 . e
517 ﬂWL 2> 2G
T _ 0G
z G 7] Do
I\\ﬁ u‘dnwfw rr .ON@
0 N 2l oG ¢2
4 ¢¢ [/ o¢ 22 D¢ qe Luvom_ = 425
DEG
2| b4

U.S. Patent May 20, 1986



U.S. Patent  May 20, 1986 Sheet 10 of 12 4,589,758

\
—~0 =
MO

— G T "I S S T R R R R R el R Bl RN R B w—

i e - .
i iy’ SR sl AT Sl S fe—y S SR TR S Y S S SRR S S S S S B N T . N A S il Sy SR S S
H
s

B
e
j_' 5

13

T T T N T T L - il S sl
L]

\e

- s
'-"l- ..-""'#' \.‘ ’j';—'"’
A -
f"f’ v ?'
o
i ’..-r"' : "I'
\"i" »
\ —
"N..,____
L
' - ’).

122
?-'_‘*_'_—---—'-




Sheet 11 of 12 4,589,758

~U.S. Patent  May 20, 1986




U.S. Patent May20,198  Sheet12 of 12 4,589,758




4,589,758

1

IMAGE FORMING APPARATUS HAVING A PAIR
OF OPENABLE HOUSING SECTIONS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an image forming apparatus
for recording desired image information on an image
bearing member, such as an electrophotographic copy-
Ing apparatus, a magnetic photographic apparatus or
other electrostatic recording apparatus. Accordingly,
the present invention is also applicable to a printer appa-
ratus such as a laser beam printer for recording the
output information of a microapparatus or a computer
on an image bearing member. Particularly, the present
invention relates to an image forming apparatus which
is openably divisible into a first housing and a second
housing.

2. Description of the Prior Art

As described in U.S. Pat. No. 3,997,262 or U.S. Pat.
No. 4,128,334, the so-called openable body type copy-
Ing apparatuses are known. However, the fixing devices

used in these openable body type copying apparatuses
are so-called chamber type fixing devices and are not
those in which an image bearing member is held be-
tween two rollers and conveyed thereby. In the fixing
devices used in these openable body type copying appa-
ratuses, heaters individually surrounded by casings are
merely disposed above and below the conveyance path
of the image bearing member.

U.S. Pat. No. 4,384,781 also discloses a so-called
openable body type copying apparatus. In this copying
apparatus, however, the pressing operation between
fixing rollers is accomplished by operating a handle.

That is, none of the above-described known examples
has disclosed resilient means acting to open the body
and acting for the pressing between a first rotatable
member and a second rotatable member for holding the
image bearing member therebetween and conveying the
same to fix a toner image on the image bearing member.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide an
image forming apparatus whose operability can be im-
proved.

It is another object of the present invention to pro-
vide an image forming apparatus which is compact.

It 1s still another object of the present invention to
provide an image forming apparatus in which the num-
ber of parts used can be reduced.

It 1s yet still another object of the present invention to
provide an image forming apparatus in which jam pro-
cessing can be facilitated.

It 1s a further object of the present invention to pro-
vide an image forming apparatus provided with a fixing
device which can secure sufficient rigidity even if the
number of weighty stays is reduced.

It 1s still a further object of the present invention to
provide an image forming apparatus provided with a
fixing device which can be directly incorporated into
the image forming apparatus without being made into a
unit.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 to 6 illustrate the principle of the present
invention.
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FIG. 7 is a perspective view of the essential portions
of a copying apparatus to which an embodiment of the
present invention is applied.

FIGS. 8 to 10 are cross-sectional views of a copying
apparatus to which an embodiment of the present inven-
tion 1s applied.

FIG. 11 is a side view of a copying apparatus to
which another embodiment of the present invention is
applied.

FIGS. 12 to 14 are cross-sectional views of a copying
apparatus to which still another embodiment of the
present invention is applied.

FIGS. 15 to 17 are side views of a copying apparatus

to which yet still another embodiment of the present
invention is applied.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention will hereinafter be described in
detail by reference to the drawings.

In the following description of the principle embodi-
ments, a so-called pressure fixing device for fixing toner
Images on an image bearing member chiefly by pressure
will be described by taking such device as an example,
whereas the present invention is not restricted thereto,
but 1s also applicable, for example, to a so-called heat
fixing device for fixing toner images on an image bear-
ing member chiefly by heat. That is, the present inven-
tion is widely applicable to devices in which the image
bearing member bearing a toner image thereon is held
between and conveyed by a first rotatable member and
a second ratatable member to thereby fix the toner
image on the image bearing member. The rotatable
members are not restricted to rollers, but include, for
example, constructions or the like for moving a belt and
widely include any means capable of holding the image
bearing member therebetween and conveying the same.
Further, any materials which can bear toner images
thereon such as paper, plastics, wood, metals, etc. are
applicable as the image bearing member.

The principle of the present invention will now be
described.

FIGS. 1 to 6 illustrate the principle of the present

invention. FIGS. 1-3 show an example in which an

upper roller is provided in an upper unit, and FIGS. 4-6
show an example in which a lower roller is provided in
a lower unit. |

Description will first be made of the example in
which an upper roller is provided in an upper unit.

FIGS. 1-3 show the outline of a so-called crocodile
mouth type copying apparatus in which an upper unit 7
1s provided relative to a lower unit 8 so as to be up-
wardly pivotable and openable at one end about a hinge
9, and the positional relation of a pressure fixing device
F. FI1G. 1 shows a normal position in which the upper
unit 7 1s closed, FIG. 2 shows a position in which the
upper unit 1s opened and stopped, and FIG. 3 shows a
position in which the upper unit has been further raised
from its opened and stopped position.

In FIGS. 1-3, reference numeral 10 designates a hook
attached to the pivotable end side (the openable side) of
the frame of the upper unit 7, and reference numeral 11
denotes a pin provided in the lower unit 8 correspond-
ingly to the hook 10. The upper unit 7 is maintained in
the closed position of FIG. 1 by the hook 10 being
engaged with the pin 11.

The pressure fixing device will now be described.
The pressure fixing device in the present example is
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disposed on the root side of the relative pivotal move-
ment of the upper and lower units 7 and 8, and basically
comprises a pair of rollers such as upper roller 12 and
lower roller 13. The upper roller 12 1s fixedly supported

at the opposite ends of its shaft on the frame of the
upper unit 7 through a bearing mechanism 124, and the
lower roller 13 is fixedly supported at the opposite ends

of its shaft by a lower roller side plate 15§ pivotable
through a bearing mechanism 13a.

The lower roller side plate 15 is pivotally supported
at one end thereof (the openable side thereof) on the
frame 7a of the upper unit 7 by a fulcrum shaft 16 and is
pivotably supported at the other end thereof (the non-
openable side thereof) by a pressing spring 14 having an
upwardly acting spring force through a spring pressure
fulcrum shaft 17. Reference numeral 18 designates a
fulcrum shaft for supporting the lower end 14¢ of the
pressing spring 14 on the frame 8z of the lower unit 8.

In the present example, with the above-described
construction, the fulcrum shaft 16 at one end of the
lower roller side plate 15 is positioned on the pivotable

and openable side of the upper unit 7, as compared with

the fulcrum shaft 17 at the other end, whereby the
pressing spring 14 is used not only as a pressing spring
providing the mutual contact pressure of the pair of
rollers 12 and 13 of the pressure fixing device F, but also
as a support spring for the upper unit 7 when the upper
unit 7 is upwardly opened and pivoted.

- That is, if the hook 10 is disengaged from the pin 11
from the position of FIG. 1 when the maintenace of the
-interior of the machine such as jam processing or the
like is necessary, the lower roller 13 is raised by the
resilient force of the pressing spring 14 and the upper
unit 7 is raised and pivoted about the hinge 9 through
the upper roller 12 which is in contact with the lower
‘roller 13, and the upper unit 7 is raised to and stopped at
‘a position whereat the compression spring 14 1s stopped
by a stopper (not shown) for preventing the spring 14
from being stretched beyond a predetermined length
(see FIG. 2). This is because, in this position, the down-
ward pivotal movement of the upper unit 7 is supported
by the raising force of the pressing spring 14.

If the upper unit 7 is manually raised further up-
wardly from the position of FIG. 2, there is created a
gap between the upper roller 12 and the lower roller 13
(see FIG. 3) because the lower roller 13 has 1ts upward
movement from the position of FIG. 2 controlled by the
stopper (not shown) of the compression spring 14, and
this brings about improved operability for jammed
paper processing as will later be described.

Also, in the above-described construction, the upper
roller 12 and the lower roller 13 are supported by the
frames, respectively, of the units 7 and 8 through the
bearing mechanisms (or, as in the previous example, by
the frames of the units through the lower roller side
plate 15) and therefore, the torsional rigidity of the
supporting portion is suffictently great. Accordingly,
the torsion based on the angle of intersection between
the rollers which has heretofore been a great problem 1n
reducing the weight of the pressure fixing device is
effectively controlled by the above-described construc-
tion. Thus, it becomes possible to reduce the number of
stays to be mounted along the lengthwise direction of
the roller and to make the thickness of such stays
smaller, and this is effective in reducing the weight of
the fixing device and further of the image forming appa-
ratus.

4

Further, the use of a single spring as both the pressing
spring of the fixing device and the support spring of the
upper unit as described above not only leads to a stmpli-

~ fied structure and a greatly reduced number of parts,
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but also can release the mutual contact pressure be-
tween the pair of upper and lower rollers 12 and 13
when the upper unit 7 is opened, thereby facilitating the

removal of jammed paper held between this pair of
rollers. Also, it brings about the remarkable effect that
the resistance of said removal can be made null by sepa-
rating the pair of rollers from each other as shown in
FIG. 3.

The example in which a lower roller is provided in a
lower unit will now be described by reference to FIGS.
4--6. In these Figures, members similar to those in FIGS.
1-3 are given similar reference numerals and only the
differences of this example from the above-described
example will be described. |

The pressure fixing device F in the present example is
disposed on the root side of the relative opening and
pivotal movement of the upper and lower units 7 and 8,
and basically comprises a pair of upper roller 12 and
lower roller 13. The lower roller 13 is supported at the
opposite ends of its shaft by the frame of the lower unit
8 through the bearing mechanism 13a, and the upper
roller 12 is fixedly supported at the opposite ends of its
shaft by an upper roller side plate 20 through the bear-
ing mechanism 12a.

The upper roller side plate 20 is pivotally supported
at one end thereof (the openable side) on the frame 8b of
the lower unit 8 by a fulcrum shaft 21 and is pivotably
supported at the other end thereof (the non-openable
side) by a pressing spring 22 having an upwardly acting
spring force through a spring pressing fulcrum shaft 22.
Reference numeral 23 designates a fulcrum shaft for
supporting the upper end 22z of the pressing spring 22
on the frame of the upper unit 7.

Thus, again in the present example, with the above-
described construction, the fulcrum shaft 21 at one end
of the upper roller side plate 20 is positioned on the
pivotable and openable side of the lower unit 8, as com-
pared with the fulcrum shaft 22 at the other end,
whereby the pressing spring 22 can be used not only as
a pressing spring for providing the mutual contact pres-
sure of the pair of rollers 12 and 13 of the pressure fixing
device F, but also as a support spring for the upper unit
7 when the upper unit 7 is opened and pivoted up-
wardly.

Description will hereinafter be made by taking as an
example a case where an embodiment of the present
invention is applied to an electrophotographic copying
apparatus. |

FIG. 7 is a fragmentary perspective view of the vicin-
ity of the fixing device F of a copying apparatus C to
which an embodiment of the present invention is ap-
plied, and FIGS. 8 to 10 are cross-sectional views of the
copying apparatus. FIG. 8 shows a position in which
the copying apparatus C is closed, FIG. 9 shows a posi-
tion in which the body of the copying apparatus is verti-
cally opened, and FIG. 10 shows a position in which the
body of the copying apparatus C 1s further opened by
manual operation for jam processing. In FIG. 7, the
outer cover of the copying apparatus body C is not
shown.

In these Figures, reference numeral 31 designates an
original supporting table formed of a transparent mate-
rial such as glass and reciprocally movable on rails R in
the directions of double-headed arrow a. Reference
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numeral 32 denotes a short-focus small-diameter imag-
ing element array. The image of an original (not shown)
placed on the original supporting table 31 is illuminated
- by an illuminating lamp L and the reflected optical
image thereof is slit-projected onto a photosensitive
drum 33 by the array 32. The photosensitive drum 33 is
rotated 1 the direction of arrow b about a shaft 33a.
Reference numeral 34 designates a charger for uni-
formly charging the photosensitive drum 33 coated, for
example, with a zinc oxide photosensitive layer or an
organic semi-conductor photosensitive layer 335. The
drum 33 uniformly charged by the charger 34 is sub-
jected to image exposure by the element array 32,
whereby an electrostatic latent image is formed on the
drum 33. This electrostatic latent image is then devel-
oped into a visible image by a developing device com-
prising a magnet roller 35¢ and a toner reservoir 35b.
On the other hand, a sheet P contained in a casset S is
fed onto the photosensitive drum 33 by a pair of register
- rollers 37 rotated so as to be synchronized with a feed
roller 36, a pair of conveyor rollers 36z and the image
on the photosensitive drum 33. The toner image on the
photosensitive drum 33 is transferred onto the sheet P
by a transfer discharger 38. Thereafter, the sheet P is
separated from the drum 33 by separating means 39q
(for example, a separating belt B shown in FIG. 8 or a
separating corona discharger) and is directed to the
fixing device F by a guide 39 and a conveyor belt 40,
and the toner image on the sheet P is fixed, whereafter
the sheet P is discharged onto a tray 42 by a pair of
discharge rollers 41. Any toner remaining on the drum
33 after the transfer of the toner image is removed by a
cleaner 43. This cleaner 43 comprises a blade 432 and a
toner reservoir 43b.

Reference numeral 44 designates a cooling fan, refer-
ence numeral 45 denotes a manual paper feeding bed,
and reference numeral 46 designates a conveyor roller
for conveying manually fed sheets toward the drum 33.

As previously described, this copying apparatus C is
divided into an upper housing 7 and a lower housing 8
which are coupled together by a support shaft 9, as
shown in FIG. 8, and the upper housing 7 is designed to
be upwardly pivoted about the support shaft 9 by a
spring 14. Within the upper housing 7, there are dis-
posed process means such as the illuminating optical
system (32,L), the photosensitive drum 33, the develop-
ing device 35 and the cleaner 43. Within the lower
housing 8, there are disposed the feed roller 36, the
transfer discharger 38, the separating means 39g, the
guide 39 and the fixing device F along the sheet convey-
ance path. By upwardly pivoting the upper housing 7,
the sheet conveyance path 46 is opened.

The constructions of the upper housing 7, the lower
housing 8 and the fixing device F of the copying appara-
tus C will now be described in detail by reference to
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F1G. 7. The state shown in FIG. 7 is a state in which the

upper housing 7 and the lower housing 8 are closed
together.

In FIG. 7, reference numeral 47 designates an upper
fixing roller supporting plate secured to the top plate 48
of the upper housing 7. An upper fixing roller 12 is
rotatably mounted on the supporting plate 47 by a bear-
ing 12a. The bearing 122 is secured to the supporting
plate 47. Reference numeral 15 designates a lower fixing
roller side plate. A lower fixing roller 13 is rotatably
mounted on this side plate 15 by a bearing 13a. The
bearing 13¢ is secured to the side plate 15. This side
plate 15 has one end 15« thereof on the openable side of

65
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the body pivotally supported on the frame 7z of the
upper housing 7 by a shaft 17 and a pressing spring 14 is
restrained on the other end 154 thereof (on the nono-
penable side of the body) through the spring pressing
fulcrum shaft 17. Thus, the side plate 15 is pivotable
about the shaft 17 and is normally subjected to an up-
ward raising force by the spring 14.

Accordingly, in the state in which the upper and
lower housings 7 and 8 are closed together, that is, in
the state in which the hook 10 of the upper housing 7 is
engaged with the pin 11 of the lower housing 8, the
pivotable side plate 15 normally subjected to the raising
force by the spring 14 is stopped in a state in which the
lower roller 13 mounted at the fixed position thereof
bears against the the upper roller 12 provided at the
fixed position of the supporting plate 47 and its upward
movement is controlled thereby. Accordingly, by the
raising force of the spring 14, the lower roller 13 is
pressed against the upper roller 12 with a relatively
strong predetermined pressure, so that a nip N of a
sufficient width to fix the toner image on the sheet P is
formed between the rollers 12 and 13 even if these rol-
lers 12 and 13 are rotated at a relatively high speed by
a motor (not shown). The width of the nip N refers to
the width of the nip with respect to the direction of
rotation of the rollers 12 and 13, in other words, the
direction of conveyance of the sheet P.

Accordingly, the sheet P to which the toner image on
the photosensitive drum 33 has been transferred has the
toner image thereon fixed on the surface thereof by the
pressure between the rollers 12 and 13 in the process of
being held between and conveyed by the rollers 12 and
13. Thereafter, the sheet P having the toner image thus
fixed thereon is discharged onto the tray 42 by rotation
of discharge rollers 41. The rotation of the rollers 12
and 13 1s accomplished by the drive from a motor (not
shown) being transmitted to a gear 70 through a gear

train (not shown) to rotate the roller 12 and the roller 13

following the rotation of the roller 12.

The operation of opening the body will now be de-
scribed by reference to FIGS. 9 and 10.

Where unsatisfactory conveyance of a sheet being
conveyed has occurred during a series of copying oper-
ations, the hook 10 may be disengaged from the pin 11
and the upper housing 7 may be opened upwardly to
thereby open the interior of the body and the jammed
sheet may be removed. That is, when the hook 10 is
disengaged from the pin 11, the raising force of the
spring 14 is transmitted to the pivotable side plate
15—the lower roller 13—the upper roller 12—the sup-
porting plate 47—the upper housing 7, and the upper

‘housihg 7 is opened relative to the lower housing 8.

That is, if the hook 10 is released from the pin 11 from
the closed state of the body of FIGS. 7 and 8 when
maintenance of the interior of the machine such as jam
processing is necessary, the pressing spring 14 raises the
upper housing 7 about the hinge 9, and the upper hous-
ing 7 1s raised to a position at which it is stopped by a
stopper 50 adapted to prevent the compression spring
14 from being stretched beyond a predetermined length,
and is stopped at that position (see FIG. 9). In this state,
the downward pivotal movement of the upper housing
is supported by the pressing spring 14 and the open
position of the upper housing 7 is maintained.
Difterent examples of the stopper mechanism for the
spring 14 are shown in FIGS. 7 and 8-10. That is, the
example shown in FIG. 7 is one in which an upper
cylinder 52 is pivotably fitted in a lower cylinder 51
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containing the spring 14 therein and a fixed stopper 50
is engaged with the slot 52z of the upper cylinder 52.
When the upper cylinder 52 is raised by the raising
force of the spring 14 and the lower end 52b of the slot
52a thereof strikes against the stopper 50, the stretching
of the spring 14 is controlled. The example shown 1n
FIGS. 8-10 is one in which the upward movement of
the upper end plate 53 of the spring 14 is stopped by a
fixed stopper 50 to thereby control the stretching of the
spring 14. By any of these stopper mechanisms, the
stretching of the spring 14 can be reliably controlled.

Now, in the state in which the upper housing 7 1s
raised to and stopped at the position whereat the
stretching of the spring 14 is thus stopped by the stopper
50 (see FIG. 9), the pressure between the upper and
lower fixing rollers 12 and 13 is reduced but the holding
pressure between these two rollers 12 and 13 1s left.
Therefore, the jammed sheet in the conveyance path 40
before it reaches the fixing device F can be easily re-
moved, but there is left a resistance (holding pressure)
to remove the sheet 54 held between the two rollers 12
-~ and 13.

Thus, in the present embodiment, in such a case, if the

upper housing 7 is manually raised slightly, the lower
fixing roller 13 cannot move upwardly because the
pressing spring 14 has its further stretching suppressed
by the spring stopper 50, and a gap is created between
- the upper fixing roller 12 and the lower fixing roller 13
fo enable the jammed sheet 54 to be removed very
- simply without the sheet 54 being damaged.
- As described above, in the present embodiment, not
- only the spring 14 can be caused to act to open the
- upper housing 7 and act for the pressing between the
two fixing rollers, but also the upper housing 7 can be
raised further upwardly from the raising position of the
- spring 14.

- Further, in the present embodiment, reference nu-
- meral 55 designates a guide for preventing leftward and
“rightward vibration of the supporting plate 15 when it
- pivotally moves. Reference numeral 56 denotes a spring
pressure adjusting mechanism capable of adjusting the
strength of the spring 14 by adjusting the level of a lever

56a pivotable about a shaft 562 and holding the fulcrum -

shaft 18 of the spring 14.

In the case of the embodiment shown in FIG. 7, when
the spring force of the spring 14 1s, for example, 75 Kg,
a linear pressure of the order of 12 Kg/cm and a total
pressure force of the order of 300 Kg for B4 size can be
readily obtained. However, the present invention is not
restricted thereto, but of course, the spring force may be
suitably chosen.

- Still another embodiment of the present invention
will now be described by reference to FIG. 11. Refer-
ring to FIG. 11 which shows still another embodiment
of the present invention, one end of a lower roller side
plate 57 supporting the lower roller 13 is coaxially sup-
ported by a hinge 58 which pivotally supports the lower
housing 8 and the upper housing 7. The other end of the
lower roller side plate 57 is engaged with the upper
surface of an inclined link 60 pivotally supported by a
support shaft §9 provided in the lower housing 8,
through a roller 61, and the link 60 is designed to push
up the rolier 61 (i.e., the other end of the lower roller
side plate 57) by the pressure force of a pressing spring
62. One end of the spring 62 is engaged with the link 60
and the other end thereof is engaged with the lower

housing 8.
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Again in the present embodiment, the spring force
can be used for a double purpose and the upper housing
can be raised more upwardly than the raising position

by the spring force.
Yet still another embodiment will be shown below.

The embodiment which will hereinafter be described
is one in which the lower fixing roller is provided in the
lower housing. In this embodiment, members function-
ally similar to those shown in FIGS. 4-6 are given simi-
lar reference numerals.

FIGS. 12 to 14 show the outline of a so-called croco-
dile mouth type copying apparatus in which relative to
the lower housing 8, the upper housing 7 is provided so
as to be upwardly pivotable and openable at one end
thereof about the hinge 9 and the positional relation of
the pressure fixing device F. FIG. 12 shows a normal
position in which the upper housing 7 is closed, FIG. 13
shows a position in which opening of the upper housing
7 is stopped, and FIG. 14 shows a position in which the
upper housing 7 has been further raised from the posi-
tion in which opening thereof is stopped.

In these Figures, the pressure fixing device F is dis-

~ posed at the root side of the relative opening and pivotal
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movement of the upper and lower housings 7 and 8 and
basically comprises a pair of upper roller 12 and lower
roller 13. The lower roller 13 1s supported at the oppo-
site ends of its shaft by the frame (not shown) of the
lower housing 8 through bearings 134, and the upper
roller 12 is supported at the opposite ends of its shaft at
the fixed position of an upper roller side plate 20
through bearings 12a.

The upper roller side plate 20 is pivotally supported
at one end thereof on the frame (not shown) of the
lower housing 8 by a fulcrum shaft 21 and 1s supported
at the other end thereof by a pressing spring 22 having
an upwardly acting spring force through a spring press-
ing fulcrum shaft 22. Designated by 23 is a fulcrum shaft
for supporting the upper engaging end portion 52z of an -
upper cylinder 52 containing the pressing spring 22
therein, on the frame (not shown) of the upper housing
7. Accordingly, in the position in which the upper and
lower housings 7 and 8 are closed together, that is, in
the position in which the hook 10 of the upper housing
7 is engaged with the pin 11 of the lower housing 8, by
the spring force of the spring 22, the pivotable side plate
20 urges the upper roller 12 mounted at the fixed posi-
tion thereof against the lower roller 13 provided at the
fixed position of the lower housing 8 and is stopped in a
state in which the upward movement thereof 1s con-
trolled. Thus, the two rollers 12 and 13 assume their
position in which they can effect fixation.

In the present embodiment, with the above-described
construction, the fulcrum shaft 21 at one end of the
upper roller side plate 20 is positioned on the pivotable
and openable side of the lower housing 8 as compared
with the other end thereof, whereby the pressing spring
22 can be used not only as a pressing spring for provid-
ing the mutual contact pressure of the pair of rollers of
the pressure fixing device F, but also as a support spring
for the upper housing 7 when the upper housing 7 is
upwardly opened and pivoted.

That is, if the hook 10 is released from the pin 11 from
the position of FIG. 12 when maintenance of the inte-
rior of the machine such as jam processing 1s necessary,
the pressing spring 22 raises the upper housing 7 about
the hinge 9 and the upper housing 7 is raised to a posi-
tion in which it is stopped by a stopper 50 for prevent-
ing the compression spring 22 from being stretched
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beyond a predetermined length, and is stopped at that
postion (see FIG. 13).

This 1s because, in this state, the downward pivotal
movement of the upper housing 7 is supported by the
pressing spring 22. In this state, the jammed sheet in the
conveyance path before it reaches the fixing device F
can be removed, but in the jammed sheet 54 held by the
pressure fixing device F, there is still left a resistance
(holding pressure) to the removal thereof even if the
pressure between the rollers 12 and 13 is reduced.
Therefore, if the upper housing 7 is manually raised
slightly as shown in FIG. 14, further stretching of the
pressing spring 22 is suppressed by the spring stopper 50
and thus, a gap is created between the upper fixing
roller 12 and the lower fixing roller 13 to thereby enable
the jammed sheet 54 to be removed without being dam-
aged. In the present embodiment, the fulcrum shaft 23 is
engaged with a slot 52 provided in the upper engaging
end portion 52a of the upper cylinder 52. Thus, the
upper housing 7 maintained in its opened position by the
raising force of the spring 22 can be manually raised
until the shaft 23 strikes against the upper end of the slot
520 (see FIG. 14). Also, in a state in which the shaft 23
bears against the lower end of the slot 525, the resilient
force of the spring 22 can be transmitted to the upper
housing.

FIG. 15 shows another embodiment of the present
invention. In FIG. 15, one end of an upper roller side
plate 76 supporting the upper roller 12 is coaxially sup-

ported on a hinge 71 which pivotally supports the upper

~ housing 7 and the lower housing 8. The other end of the
upper roller side plate 76 is engaged with the upper
surface of an inclined link 73 supported on a support
shaft 72 provided in the upper housing 7, through a
roller 74, and the link 73 is designed to push up the
roller 74 (i.c., the other end of the upper roller side plate
76) by the spring force of a pressing spring 75. One end
of the spring 75 is engaged with the link 73 and the
other end thereof is engaged with the upper housing 7.

It will be apparent that again in this case, an effect

similar to that of the previously described embodiments
- can be obtained.

Further embodiments of the present invention are
shown in FIGS. 16 and 17. Both of these embodiments
employ an auxiliary spring.

The embodiment shown in FIG. 16 in one in which,
in the example shown in FIG. 2, an auxiliary spring 77
is further provided between the upper housing 7 and the
lower housing 8 and on the openable pivotable side of
the body. In this embodiment, the raising force of the
spring 14 and the raising force of the auxiliary spring 77
cooperate with each other and therefore, even if the
weight of the upper housing is great, the upper housing
7 can be smoothly raised and the opened position of the
upper housing 7 can be reliably maintained. In the pres-
ent embodiment, the strength of the auxiliary spring 77
1s set 0 as to be balanced with the weight of the upper
housing 7 when it cooperates with the spring 14 to raise
the upper housing 7. Thus, in the present embodiment,
as shown, the upper housing 7 maintains its opened
position with the weight of the upper housing 7 bal-
anced with the spring forces of the springs 14 and 77.
Further, if required, the dowel 78 of the upper housing
7 and the spring 77 may be engaged with each other in
a slot 79, whereby the upper housing 7 may be further
raised to separate the rollers 12 and 13 from each other.
In the present embodiment, if the strength of the auxil-
lary spring 77 is made greater, it will be possible to raise
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10

the upper housing 7 to a position in which the rollers 12
and 13 are spaced apart from each other.

The embodiment shown in FIG. 17 is one in which an
auxiliary spring 80 is provided adjacent to the hinge 9
and between the upper housing 7 and the lower housing
8. In this embodiment, the upper housing 7 opened by
the forces of the springs 14 and 80 is further raised by
the force of the auxiliary spring 80 and the opened
position of the upper housing 7 is maintained with the
rollers 12 and 13 spaced apart from each other. In the
present embodiment, the upper housing 7 can be raised
to a position in which the rollers 12 and 13 are spaced
apart from each other, by the spring force. .

In each of the above-described embodiments, it is not
always requisite to provide the stopper for controlling
the stretching of the spring, but by suitably choosing the
natural length or the strength of the spring, it is also
possible to maintain the opened position of the upper
housing when the spring has stretched to its natural
length or when the strength of the spring has become
balanced with the weight of the upper housing. The
construction for opening the body until the two fixing
rollers as rotatable members are spaced apart from each
other is not always necessary, but may be suitably pro-
vided. Particularly in the case of a heat fixing device,
such construction is not always necessary. Also, an
example in which the upper roller is provided on the
supporting plate has been shown in FIG. 7, whereas the
present invention is not restricted thereto, but the upper
roller may also be mounted directly in the upper hous-
ing. Further, in each of the above-described embodi-
ments, there has been shown an example in which one
end of the pivotable side plate supporting the upper
roller or the lower roller is mounted directly on the
upper housing or the lower housing, whereas the
method of mounting the pivotable side plate is not re-
stricted thereto, but the pivotable side plate may also be
mounted indirectly on the upper housing or the lower
housing, for example, through the unit side plate or the
like of the fixing device. Also, in each of the above-

described embodiments, there has been shown an exam-
ple in which the apparatus body is divided into a lower
housing which supports the entire apparatus and an

upper housing openable relative to the lower housing,
whereas the present invention is not restricted thereto,
but the apparatus body may also be divided, for exam-
ple, into a left housing which holds the entire apparatus
and a right housing openable relative to the left housing,
or may be divided into three housings. The resilient
means acting when the body is opened is not restricted
to the compression spring, but use may also be made of
a coil spring, a torsion spring, a tension spring or rubber.
The mmage forming means is neither restricted to that
shown in each embodiment, but for example, besides the
photosensitive drum, it may be in the form of an insulat-
ing drum or a belt. Further, other conventional image
forming means in which the developing portion and the
cleaning portion are integral with each other or image
transfer and fixation are effected at a time is also appli-
cable. Furthermore, in the above-described embodi-
ments, a pressure fixing device has been shown as an
example and therefore, the material used for the rotat-
able members is carbon steel having its surface plated
with chromium, whereas the present invention is not
restricted thereto, but for example, in the case of a heat
fixing device, the material of the rotatable members
may be rubber, sponge or the like. Also, in the present
invention, the resilient means is only required to open
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the body, and any means which contributes to one of
the process of opening the body and the process of
maintaining the body in its opened position is included
in the present invention. Accordingly, even an example
in which the body after being opened is maintained in its
opened position with the stay or bar being made upright
is included in the present invention if the resilient means
contributes to it in the process of opening the body.

As described above, the present invention provides
an image forming apparatus having resilient means act-
ing for opening of the body and acting for pressing
between the fixing rotatable members.

We claim:

1. An image forming apparatus comprising:

a housing capable of being divided to open, said hous-

ing having, |

a first housing,

a second housing openable and closable with respect

to said first housing around an axis,

image forming means for forming on an 1mage bear-

ing member a toner image corresponding to image
information to be recorded, and

fixing means for fixing the toner image formed on said

- image bearing member, said fixing means compris-

ing first and second rotatable members for convey-
ing said image bearing member while pinching and
pressing it; |

locking means for locking said second housing to said

first housing; and

resilient means for pressing said first rotatable mem-

ber and said second rotatable member when the
second housing 1s locked by said locking means to
the first housing, and for urging said second hous-
ing to open it with respect to the first housing when
said locking means is released.

2. An apparatus according to claim 1, wherein said
resilient means has such a resilient force that said second
housing may be kept open relative to said first housing
and said second housing may be supported thereby.

3. An apparatus according to claim 1, wherein said
apparatus further comprises a second resilient means
provided independently of said first resilient means, said
second resilient means having such a resilient force that
said second housing may be assisted thereby to open,
said second housing may be kept open relative to said
first housing, and said second housing may be supported
thereby.

4. An apparatus according to claim 1, wherein said
fixing means 1s pressure fixing means.

5. An image forming apparatus comprising:

a housing capable of being divided to open, said hous-

ing having,

a first housing,

a second housing openable and closable with respect

to said first housing around an axis,
image forming means for forming on an image bear-
ing member a toner image corresponding to image
information to be recorded, and

fixing means for fixing the toner image formed on said
image bearing member, said fixing means compris-
ing first and second rotatable members for convey-
ing said image bearing member while pinching and
pressing it, and support means for supporting said
first rotatable member rotatably, said second rotat-
able member being rotatably supported on the sec-
ond housing side, an end of said support means
being rockably supported on the second housing;
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resilient means connected to said first housing at one
end thereof and to said support means at the other
end thereof, said resilient means providing a press-
ing force between said first rotatable member and
said second rotatable member when said second
housing is closed with respect to the first housing,
said resilient means also providing said second
housing with an opening force when said second
housing is opened with respect to the first housing.

6. An apparatus according to claim §, wherein said
resilient means has such a resilient force that said second
housing may be kept open relative to said first housing
and said second housing may be supported thereby.

7. An apparatus according to 5, wherein said appara-
tus further comprises stopper means for limiting the
extension of said resilient means, and said second hous-
ing being further openable with respect to the first hous-
ing after said stopper means has stopped the extension
of said resilient means.

8. An apparatus according to claim 5, wherein said
apparatus further comprises a second resflient means
provided independently of said first resilient means, said
second resilient means having such a resilient force that
said second housing may be assisted thereby to open,
said second housing may be kept open relative to said
first housing, and said second housing may be supported
thereby.

9. An apparatus according to claim 5§, wherein said
fixing means is pressure fixing means.

10. An apparatus according to claim §, wherein said
apparatus further comprises locking means for locking
said second housing to said first housing.

11. An image forming apparatus comprising:

a housing capable of being divided to open, said hous-

ing having,

a first housing,

a second housing openable and closable with respect

to said first housing around an axis,

image forming means for forming on an image bear-

ing member a toner image corresponding to image
information to be recorded, and

fixing means for fixing the toner image formed on said

image bearing member, said fixing means compris-
ing first and second rotatable members for convey-
ing said image bearing member while pinching and
pressing it, and support means for supporting said
second rotatable member rotatably, said first rotat-
able member being rotatably supported on the first
housing side, an end of said support means being
rockably supported on the first housing;

resilient means connected to said second one end

thereof and to said support means at the other end
thereof, said resilient means providing a pressing
force between said first rotatable member and said
second rotatable member when said second hous-
ing is closed with respect to the first housing, said
resilient means also providing said second housing
with an opening force when said second housing is
opened with respect to the first housing.

12. An apparatus according to claim 11, wherein said
resilient means has such a resilient force that said second
housing may be kept open relative to said first housing
and said second housing may be supported thereby.

13. An apparatus according to claim 11, wherein said
apparatus further comprises stopper means for limiting
the extension of said restlient means, and said second
housing being further openable with respect to the first
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- housing after said stopper means has stopped the exten-
sion of said resilient means. -

14. An apparatus according to claim 11, wherein said
apparatus further comprises a second resilient means
provided independently of said first resilient means, said
second resilient means having such a resilient force that
said second housing may be assisted thereby to open,
sald second housing may be kept open relative to said
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first housing, and said second housing may be supported

-thereby.

15. An apparatus according to claim 11, wherein said
fixing means is pressure fixing means.

16. An apparatus according 11, wherein said appara-
tus further comprises locking means for locking said

second housing to said first housing. -
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 4,589,758
DATED : May 20, 1986
INVENTOR(S) : NOBUHIRO KASAMA, ET AL.

It is certified that error appears in the above-identified patent and that said | etters Patent is hereby
corrected as shown below:

Column 2, line 32, change "ratatable" to --rotatable--.

Column 6, line 52, change "housihg" to --housing--.

Claim 11, line 19 (Column 12, line 52) after "second"

insert --housing at--.
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Twelfth D ay Of August 1986
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Attest:

DONALD 1. QUIGG

Attesting Officer Commissioner of Patents and Tredemerks
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